INTRODUCTION
The spline-under-tension, developed by schweikert14 and cline2, introduces a parameter which gives some control on the shape of the spline curve. The tension spline involves the use of hyperbolic functions and can be considered within a general setting proposed by ~r u e s s l~, where other alternatives are discussed. In particular a rational spline due to sp$thl is considered.
For parametric representations, ~ielsonll describes a polynomial alternative to the spline-under-tension. Here use is made of the additional freedom given by relaxing c2 parametric continuity to that of 'geometric' or 'visual' c2 continuity. This idea has more recently been taken up by Barsky and ~e a t t~l .
The specific problem of shape preserving interpolation has been considered by a number of authors. Fritsch and carlson6 and Fritsch and ~u t l a n d~i s c u s s the interpolation of monotonic data using c1 7iecewise In this paper we will discuss a rational spline solution to the problem of shape preserving interpolation based on references 3, 4, 7 and 8. The rational spline is represented in terms of first derivative values at the knots and provides an alternative to the spline-under-tension. The idea of making the shape control parameters dependent on the first derivative unknowns is then explored. We are then able to preserve the monotonic or convex shape of the interpolation data automatically through the solution of the resulting non-linear consistency equations of the spline.
https://ntrs.nasa.gov/search.jsp?R=19850020252 2020-03-01T18:15:30+00:00Z L e t ( x i , f i = 1 ,. . . ,n, b e a given s e t of r e a l d a t a , where xl < x2 < ... < xn and l e t di, i = 1 , ..., n , denote f i r s t d e r i v a t i v e v a l u e s defined a t t h e k n o t s xi, i = 1 . . . 
i Assume t h a t Then t h e l i n e a r system (2.5) i s s t r i c t l y d i a g o n a l l y dominant and hence h a s a unique s o l u t i o n . The s o l u t i o n i s a l s o bounded w i t h r e s p e c t t o t h e ri s i n c e
The r a t i o n a l cubic (2.2) c a n be w r i t t e n a s where Ri i s t h e l i n e a r i n t e r p o l a n t and
Thus, a s t h e parameters r; a r e i n c r e a s e d , i t can b e shown t h a t t h e r a t i o n a l
. L s p l i n e s converges uniformly t o a piecewise d e f i n e d l i n e a r i n t e r p o l a n t .
An i d e n t i c a l argument a p p l i e s t o t h e r a t i o n a l s p l i n e r e p r e s e n t a t i o n of parametric c u r v e s .
Suppose f . = f (xi) and f i + l = f (xicl), where f E C ' [ X~X~+~] . is convex.
The c2 consistency equations are now giving a non-linear system with a unique solution satisfying the convexity conditions (4.2). This solution can be found using a "Gauss-Seidel" iteration as in ( 3 . 6 ) , where we now take and choose intial values d ! ' ) , i = 2,. . . ,n-I, for the iteration such that 1 the residuals alternate. Finally, the convex spline method like the monotonic spline is 0(h4) accurate.
